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Ce mi l ieu  coul6 d a n s  d e s p 6 t r i s  es t  inocul6  ~ la  p i n c e t t e  
p a r  u n  f r a g m e n t  d u  t h a l l e  T1.  P e n d a n t  les d ix  p r e m i e r s  
jours ,  le t h a l l e  se r 6 p a n d  su r  t o u t e  la  su r face  offer te .  I1 
s ' a g r i p p e  a u x  f ib res  du  pap ie r .  D~s le d ix i~me jour ,  les 
sc l6rotes  se f o r m e n t .  L a  p r e m i e r e  p h a s e  es t  t e r m i n 6 e .  
Ce t t e  p h a s e  de c ro i s sance  es t  c e r t a i n e m e n t  a~robie,  l ' a i r  
c o n t e n u  d a n s  les p6 t r i s  6 t a n t  su f f i s an t .  D a n s  la d e u x i ~ m e  
p h a s e  n o u s  p o u v o n s  s u p p o s e r  u n  6 t a t  d ' a n a 6 r o b i o s e  
par t i e l .  L a  souche  p r o d u i t  e l l e -m~me du  CO~ qu i  p e u t  
s ' a m a s s e r  d a n s  le mi l i eu  ferm6.  Le c h a m p i g n o n  res t e  
v i v a n t ,  il e s t  r e p i q u a b l e  e t  c o n t i n u e  ~ se t r a n s f o r m e r ,  
ma i s  il d ig~re s u r t o u t  t o u t e  la  cel lu lose  mise  ~ sa  d i spos i -  
t i on .  Ce t t e  d 6 c o m p o s i t i o n  de  la  cel lu lose  d e m a n d e  u n  
d e u x  mo i s  apr&s lesque l s  le mi l i eu  d e v i e n t  t r a n s p a r e n t .  
I1 n o u s  r e s t e  k 6 t u d i e r  le m 6 c a n i s m e  de c e t t e  ac t ion .  Au 
cours  de la  d e u x i ~ m e  phase ,  le c h a m p i g n o n  l ibbre - t - i l  
d a n s  le mi l i eu  les e n z y m e s  r e sponsab l e s ,  s ans  p o u r  ce la  
u t i l i se r  les p r o d u i t s  de  la  d 6 g r a d a t i o n ,  pu i squ 'A  ce 
m o m e n t  le m a x i m u m  d u  d 6 v e l o p p e m e n t  e s t  a t t e i n t  ? 

Se lon  u n e  a u t r e  h y p o t h ~ s e  on  p o u r r a i t  c ro i re  ~ u n e  
t r a n s f o r m a t i o n  di r ig6e p a r  le c h a m p i g n o n  qu i  se t r o u -  
v e r a i t  d a n s  l ' o b l i g a t i o n  de fa i re  p a r t i c i p e r  ~ son  p r o p r e  
m 6 t a b o l i s m e  les s u b s t a n c e s  d6grad6es  p r o v e n a n t  de  
ce t t e  d e u x i ~ m e  p h a s e .  

P a r  des  e x p 6 r i e n c e s  f a i t e s  in vitro, du  t y p e  de  celles 
ef fectu6es  p a r  REESE e t  col. 1, il s e ra  sans  d o u t e  poss ib le  
de d 6 t e r m i n e r  le gen re  de cellulase, d o n t  nous  p o s t u l o n s  
l ' ex i s t ence ,  a c t i v e  d a n s  ce cas  p a r t i c u l i e r .  

M. A. ROULET 

Inst i tut  et Jard in  botanique de l 'Universitd de Berne, 
le 22 aodt I953. 

S u m m a r y  

A s t r a i n  of  F u n g u s  was  i so l a t ed  wh ich  is ab le  to  l ive  
on  m e d i a  c o n t a i n i n g  m o n o s a c c h a r i d e s ,  p o t y s a c c h a r i d e s ,  
cel lulose a n d  l ign in .  W e  h o p e  to  s t u d y  one  of t h e  me-  
c h a n i s m s  of cel lu lose  d e g r a d a t i o n  b y  cel lulase.  

1 E. T. REESE et H. S. LEw~cson, A comparative study o/ the 
breakdown of cellulose by microorganisms, Physiologia plantarmn, 
Vol. 5 (1952), p. 345. 

Spreading Factor and Mucopolysaccharides in 
the Central Nervous System of Vertebrates 

P r e l i m i n a r y  o b s e r v a t i o n s  c o n c e r n i n g  t h e  so-ca l led  
i n t e r s t i t i a l  spaces  a n d  t h e i r  c o n t e n t s  in  t he  c e n t r a l  n e r v o u s  
s y s t e m  of v e r t e b r a t e s  are  n o w  t h e  s u b j e c t  of i n t e r e s t  in  a 
p u b l i s h e d  series  of b r i e f  r e p o r t s L  

H y a l u r o n i d a s e  e n z y m e  a c t i o n  s h o w s  t h a t  t h e  a d m i n i -  
s t r a t i o n  of  t h i s  e n z y m e  w i t h  i n j e c t e d  l i qu ids  he lp s  t h e  
s p r e a d i n g  p rocess  w i t h i n  t h e  so-ca l led  i n t e r s t i t i a l  spaces  
of t he  c e n t r a l  n e r v o u s  s y s t e m  t i s sues  (DURAN REYNALD'S 
S p r e a d i n g  F a c t o r )  (Figure)  ; whe rea s ,  al l  i n j e c t e d  l iqu ids  
w i t h o u t  e n z y m e s  p r o v o k e  i m m e d i a t e  b r e a k i n g - u p  or 
d e s t r u c t i o n  of n e r v e  cen t r e s .  

T h e  b e h a v i o u r  of n e r v e  c e n t r e s  to  t h e  s p r e a d i n g  f a c t o r  
was  d e m o n s t r a t e d  in  a ser ies  of e x p e r i m e n t s  m a d e  on  
n e r v o u s  t i s sue  of m a n y  species  of m a m m a l i a .  

The  s p r e a d i n g  f a c t o r  t e s t  on  t h e  n e r v o u s  s y s t e m  of 
sma l l  v e r t e b r a t e s  was  r ep l aced  b y  t h e  d i s s o c i a t i o n  t e s t  
of t h e s e  e n z y m e s  o n  t h e  n e r v e  cen t res ,  t h a t  is, w i t h i n  a 
few h o u r s  a f t e r  t r e a t i n g  sma l l  f r a g m e n t s  of n e r v o u s  t i s sue  
w i t h  h y a l u r o n i d a s e  e n z y m e  t h e  n e r v o u s  t i s sue  was  
eas i ly  d i s soc ia t ed  % 

1 A. BAIRATI and G. MATT1OLI, Boll. Soc. it. Biol. sper. 27, 127 
(1951); Atti Soc. it. Anat. Pavia 1951, pubbl, in Monit. Zool. it. 
Suppl. 60, 101 (195~2). 

g A. BAIRATI, Boll. Soc. it. Biol. sper. Z8, 1143 (1952). 

T h e  wel l  d e f i n e d  b e h a v i o u r  of t h e  c o n n e c t i v e  t i s sues  in  
r e s p ec t  to  h y a l u r o n i d a s e  e n z y m e s  s u g g e s t e d  t h e  poss ib le  
a n a l o g y  t h a t  m u c o p o l y s a c c h a r i d e s  m a y  be  e m b e d d e d  in  
t h e  so-ca l led  i n t e r s t i t i a l  spaces  of t h e  c e n t r a l  n e r v o u s  
t i ssues .  We ,  t h e r e f o r e ,  a r r a n g e d  a ser ies  of h i s t o c h e m i c a l  
e x p e r i m e n t s  to  a t t e m p t  to  show t h e  e x i s t e n c e  a n d  lo- 
c a l i z a t i o n  of t h i s  g r o u n d  s u b s t a n c e  in t h e  n e r v o u s  cen-  
t r e s  in  t h e  d i f f e r e n t  species  of p h y l a .  T h e s e  e x p e r i m e n t s  
r e q u i r e d  t h e  c o l l a b o r a t i o n  of m a n y  r e s e a r c h  w o r k e r s  
a t t a c h e d  to  t h i s  I n s t i t u t e  of H u m a n  A n a t o m y  t. T h e  
d e t a i l s  of t h e s e  e x p e r i m e n t s  a n d  o b s e r v a t i o n s  were  t h e  
s u b j e c t  of s e p a r a t e  p u b l i s h e d  r e p o r t s  2. 

Brie[ results and conclusions 

(1) I n  all  n e r v o u s  s y s t e m s  of v e r t e b r a t e s  so far  t e s t ed ,  
i t  was  poss ib le  to  d e m o n s t r a t e  t h a t  t h e  cohes ive  m a -  
t e r ia l s  b e t w e e n  n e r v e  cells, f ibres,  g l ia  a n d  b lood  vessels  
a re  s h a r p l y  i n f l u e n c e d  b y  h y a l u r o n i d a s e  e n z y m e s .  
Modi f ied  c o h e s i v e n e s s  of t h e  a fo re sa id  p a r t s  a f t e r  e n z y m e  
t r e a t m e n t  is r e v e a l e d  b y  a n  e a s y  d i f fus ion  of t h e  i n j e c t e d  
l iqu ids  (Figure)  a n d  b y  t h e  d i s soc i a t i on  of t h e  f resh  
t i ssues .  

Bos taurus spinal cord. The specimen has been injected with India 
ink and hyaluronidase..4, cross section of the white substance 
(120 ×); B, details of A, high magnification (504) ~); C, same as 

B: India ink is spread between glial cells (600 × ). 

(2) HOTCHKISS r e a c t i o n  a n d  m e t a c h r o m a s i a  t e s t s  a re  
m o s t  usefu l  to  d e m o n s t r a t e  t h e s e  cohes ive  m a t e r i a l s .  I t  
is a d v i s a b l e ,  be fore  a t t e m p t i n g  t he se  co lour  t es t s ,  to  
e l i m i n a t e  al l  p r o b a b l e  causes  of e r ro r  w h i c h  m a y  be 
b r o u g h t  a b o u t  b y  nuc le ic  acids,  g lycogen ,  a n d  t h e  
g lyco lyp ids  f o r m e d  b y  t h e  ce reb ros ides  d u r i n g  f i xa t i on .  
Once  t he se  e l e m e n t s  a re  t a k e n  i n t o  c o n s i d e r a t i o n ,  pos i t i ve  
v a l u e  a n d  r e l i ab i l i t y  m a y  be  a t t r i b u t e d  to  t h e  HOTCHKISS 
r e a c t i o n  a n d  t h e  m e t a c h r o m a s i a  t e s t s  for  t h e  p r e sence  
of m u c o p o l y s a c c h a r i d e s .  

x A. BAIRATI, A. BAIRATI jr., E. BARTOLI, G. BERTACClNI, G. 
MARSICO, F. ~ASSARI, M. PATERNO, and G. TRIPOLI, Boll. Soc. it. 
Biol. sper. 28, 1447 (195'2). 

2 A. BAIRATI, Atti Ace. Pugliese Sci. 11, 195 (1952). - A. BAIRATI 
and G. TR1POLI, Atti Soc. it. Anat. Napoli 1952, pubbl, in Monit. 
Zool. it. Suppl. 61, 105 (1952) (amphibia),- A. BAIRATI jr. and M. 
PATERNO, ibidem (fishes) pag. 107. - E. BARTOLI and G. BERTAC- 
CINI, ibidem (birds) pag. 109. - F. ~IASSARI and G. MARSlCO, ibidem 
(manunalia) pag. 110. 
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(3) HOTCHKISS reaction and metachromasia  have 
given clear posit ive slide images in the central  nervous 
systems of fishes, amphibia  and lower mammal i a  such 
as rodents and chiroptera a. Doubtful  and weak colora- 
tions were obtained with the central  nervous system of 
birds and higher mammal ia  ~. 

(4) Histochemical  colouring methods may  not  give 
true images on structure and position of metachromat ic  
and HOTCHKISS posit ive substances. 

I t  is well known tha t  these histochemical  reactions 
involve precipi tated material  in a form which is prob- 
ably far from what  it is in real life. 

Nevertheless, slide images obtained by infi l t rat ion of 
coloured materials (such as India  ink), in the nervous 
tissue centres and successive glia coloration clearly 
help to affirm tha t  hyaluronidase sensitive substances 
are lodged in the so-called inters t i t ia l  spaces of the 
central  nervous system. 

(5) The da ta  hereby reported agree wi th  the old ideas 
expounded by such anatomis t  as DEITERS, VIRCHOW 
and GIERKE a whereby the existence of an homogeneous 
substance between the neuroglia, nerve cells, fibres and 
axon terminations.  

(6) Systemat ic  comparison between histochemical  
reactions and glia make-up,  show, up to now, tha t  the 
intercellular mat r ix  of white mat te r  has a certain 
antagonism for histochemical  reactions and fibrous glia 
development .  Nevertheless,  when the fibrous glia are 
highly developed the histochemical reactions are ve ry  
weak. 

As our researches were approaching completion, many  
other  authors reported works with data  agreeing in 
many  respects wi th  our exper imental  results which will 
soon be subject  of a separate report. 

FREEDMANN4 has published a brief report  whereby 
the application of his exper imental  method demonstrates  
the existence of Hyaluronidase /Hyaluronie  acid systems 
in the intercellular  mat r ix  of the gray ma t t e r  of the 
central  nervous system. 

HEss ~ has shown, with his histochemical  methods,  
the existence of mucopolysaccharides in the intercellular 
mat r ix  of the gray ma t t e r  of the central  nervous system 
of the different mammalia .  In all probabi l i ty  the muco- 
polysaccharides form the ground substance of the central  
nervous system, The exper imental  data  presented by 
HEss agree fully with the results obtained from our 
researches. 

A. BAIRATI 

Insti tute o / H u m s  n A n a t o m y ,  Universi ty  o] Bari ,  I ta ly ,  
J u l y  76, 1953. 

Rdsumd 

R~actions histochinfiques et enzymatiques,  Faction 
positive du facteur diffuseur de DURAN-REYNALDS 
mont ren t  que dans les espaces intercellulaires du syst~me 
nerveux central  des vert6br~s exis tent  des substances 
mueopolysaccharides. La  glie (Vmc~ow) est constitu6e 
par une substance amorphe mucopolysaccharide et par 
la tex ture  glio-vasculaire. 

x A. BAIRATI jr. and M. PATERNO, Atti Soc. it. Anat. Napoli t95°~, 
pubbl, in Monit. ZooL it. Suppl. 61, 107 (1952) (fishes). - E. BARTOLI 
and G. BERTACCINI, ibidem (birds) pag. 109. - H. G1ERKE, Arch. 
inikr. Anat. 25, 95 (1885); 26, 110 (1886). 

2 F. MASSARI and G. MARSmO, Atti Soc. it. Anat. Napoli 1952, 
pubbl, in Monit. Zool. it. Suppl. 61, 110 (1952) (mammalia). - H. 
GIERKE, Arch. mikr. Anat. 25, 95 (1885); 26, 110 (1886). 

a H. GIERKE, Arch. mikr, Anat. 25, 95 (1885); 26, 110 (1886). 
4 B. FREEDMANN, Anat. Rec. 115, 265 (1953). 

A. HESS, J. Comp. Neurol. 98, 69 (1953). 

The Signif icance of T e m p e r a t u r e  and the Dai ly  
Light  - D a r k  Period in the F o r m a t i o n  of Rest in~  

Buds  

As has already been shown, increased storage tem- 
peratures  are able to produce in resting winter  buds a 
fur ther  deepening of dormancy 1. Furthermore,  those 
buds which had recently emerged from dormancy could 
be rendered dormant  again by raising the tempera ture  
sufficiently ~, this secondary resting period exhibit ing all 
the  typical  characteristics of the first " n a t u r a l "  one. 
These observations, coupled with the fact tha t  in the 
case of most  plants the resting period begins in the 
summer, have convinced the author  tha t  the " n a t u r a l "  
resting period is mainly due to the influence of high 
summer  tempera tures  ~. 

In  the present communicat ion,  an a t t e m p t  has been 
made to invest igate  the influence of tempera ture  and 
photoperiodism upon the formation of resting buds. I t  
has become clear t h a t  here, too, tempera ture  is the main 
factor determining the occurrence or non-occurrence of 
such dormancy.  W'ithin certain limits, however,  the 
effect of this factor is suppressed by the durat ion of the 
daily light period. 

The exper imental  material  comprised plants of 
Hydrocharis  morsus ranae L .  which had been allowed to 
develop from winter  buds, the dormancy of the la t ter  
having  been broken by storing them at  5°C. The plants 
were maintained in tap water  at temperatures  of 10, 15, 
20, and 25°C, respectively, both in the dark and under 
artificial daylight.  The daily periods of i l lumination 
lasted, respectively, 3, 6, 9, 12, 15, 18, and 21 h, as well 
as continuous il lumination. 

The results clearly indicate tha t  the environmenta l  
tempera ture  is of decisive importance in inducing the 
formation of dormant  buds. At  10°C, and independent  of 
the length of the daily light-period, no resting buds occur, 
the plants  continuing their  growth by the production 
and development  of non-resting, stolon-forming buds. 
On the other  hand, resting buds tend to occur a t  15, 20, 
and 25°C, though only when the daily l ight-period is 
not  too long. 

From a photoperiodic standpoint ,  the  formation of 
rest ing buds at the above temperatures  must  be con- 
sidered a short-day character,  i.e., i t  occurs when the 
durat ion of the daily l ight-period is neither too long nor 
too short. Rest ing buds are not  produced under condi- 
t ions of continuous i l lumination. Here a decisive factor 
in the ini t iat ion of resting-bud formation is the durat ion 
of the daily dark-period, the length of which must  not  
lie below a definite minimum value. 

Rest ing buds are also formed by plants maintained 
ent i rely in the dark, on a saccharose solution, at  18-22°C 
room temperature .  F rom this it may  be concluded tha t  
the significance of the daily light-period lies only in its 
effect on the synthesis of carbohydrates  which are 
necessary not onty for the formation of resting buds but  
also for storage in the la t te r  or in the adjacent  tissues. 

If  the durat ion of the daily l ight-period exceeds the 
length  characteris t ic  for each temperature ,  l ight  in- 
hibits  the formation of resting buds. Where the daily 
l ight-period is too long, i.e., where the corresponding 
dark-period is too short, plants mainta ined at  tempera-  
tures of 15 ° C and higher continue growth by the forma- 
t ion of non-rest ing stolon-forming buds. 

1 A. VEClS, Symbolae Bot. Upsalienses 10, 2 (1948). 
2 A. V~c.m; Physiol. Plant. 2, 117 (1949). 
3 A, VEGIS, Svensk Bot. Tidskr. 43, 671 (1049). 


